INTRODUCTION
y-ferric oxide is a very important material with wide commercial and industrial application. The regular structure and microstructural arrangement of this material is still the subject of much interest. It is now well established [1, 2] that the structure of y-FezOs is closely related to the structure of inverse spinel Fe304 but differs from the latter by the presence of vacancies orderly distributed on the cation sublattice that leads to the appearance of a certain weak superstructure reflections in the diffraction patterns of this oxide. As a result, a decrease of the symmetry (P4332) to space group P41212 is observed. Though Greaves [3] performed a structural refinement of y-ferric oxide using data of the neutron diffraction, only the superstructure reflection 205/214 was analyzed. Therefore, the problem of the symmetry of y-Fez03 as well as that of the character of cation lattice-vacancy distribution remains unclear. Another intriguing question arises: will the structural arrangement of ferric oxides prepared by different routes be identical? These problems were the subject of our study.
RESULTS
The samples under study were prepared by thermal treatment of acircular magnetite (TT sample) and plasmochemical decomposition of ferrous oxalate (PC sample). Structural characterization of the materials in question was carried out by using X-ray powder diffraction on synchrotron radiation and hgh resolution electron microscopy (HREM). Details of the preparative and experimental procedures can be found elsewhere [4] . According to data of magnetic measurements magnetic properties of TT and PC specimens were found to be different. Data on the magnetic susceptibility for both samples differ from each other, at least, by three times. However, the diffraction patterns of these samples seemed to be similar: over 20 weak reflections relating to the tetragonal superlattice were detected in the diffraction patterns (Fig. 1) . HREM revealed also a presence of the developed superstructure in the microcrystals of both specimens. At the same time, the tetragonal splitting of the main cubic reflections was not observed in diffraction spectra that allows to leave the cubic symmetry of the basic spinel-like unit cell unchanged. It was suggested earlier that superstructure reflections are related to the cation-vacancy ordering with the formation of the tetragonal superlattice with a'= a, c' z 3a that was confirmed structure does not suffer any distortion. Analyzing the structural positions of iron atoms in the tetragonal unit cell we proposed a model of the cation-vacancy ordering over eightfold (1/8,1/8,2/3) octahedral positions in this lattice. Space group of the tetragonal unit cell is P41212. The estimation of the reliability of this model was carried out by comparison of the experimental and calculated integrated intensities of the reflections. As a result, the model gives good agreement. Reliability of this model was proven additionally by computer simulation of the electron microscopic image of y-Fe203; data obtained give rise to the remarkable coincidence with the experimental micrograph of the oxide structure (see Fig. 2 ). Thus, it was found that a regular structure of the materials under study does not depend on the methods of their preparation. However, TT and PC y-oxides differ appreciably from each other by magnetic properties. The latter may be associated with a peculiarities of the microstructural arrangement of oxide microcrystals. Indeed, TT specimen has needle-shaped particles with c axis parallel to the longitudinal size of the particle. Most developed crystal faces are (010) and (110). For PC y-Fe203 cubic microcrystals with most developed (100) planes predominate. Microstructure of particles is characterized by a regular stacking of multiple twin domains with developed superstructure; they are located at an angle of 45O with respect to the longitudinal direction of the microcrystal. There are also multiple twins in the structure of cubic PC microcrystals. But stacking angles between twin domains in both specimens are not similar. They are equal to 90 and 115O for l T and PC y-oxides, respectively. Therefore, it seems very likely that the peculiarities of microstructural "architecture" of y-ferric oxide particles affect strongly their magnetic characteristics.
